FIGURE 1 



CTTATCGATACCGTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCAT 

CACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCA 

++++++ A +++++++++++ 

ATGTATCTTATCATGTC (SOQ ID NO:1) Cleavag e site 



(Seq ID NO:18) 



Upstream and downstream 
cleavage- polyadenylation elements 



FIGURE 2 



[► ITR 

CATCATCAAT AATATACCTT ATTTTGGATT GAAGCCAATA TGATAATGAG GGGGTGGAGT 60 

ITR <\ ^ 

TTGTGACGTG GCGCGGGGCG TGGGAACGGG GCGGGTGACG TAGTAGTGTG GCGGAAGTGT 120 

AP3 DNA BS 

GATGTTGCAA GTGTGGCGGA ACACATGTAA GCGACG GATG TGGCAAAAGT GACGTTTTTG 180 

V r^* 

GTGTGCGCCG GTGTACACAG GAAGTGACAA TTTTCGCGCG GTTTTAGGCG GATGTTGTAG 240 
• • XXXXXXXX + 



GACTTTGACC GTTTACGTGG AGACTCGCCC AGGTGTTTTT CTCAGGTGTT TTCCGCGTTC 420 
++ + +++++++ +++++ ElaTATABox 



CGGGTCAAAG TTGGCGTTTT ATTATTATAG TCAGCTGACG TGTAGTGTAT TTATACCCGG 480 

TGAGTTCCTC AAGAGGC^C TCTTGAGTGC CAGCGAGTAG AGTTTTCTCC TCCGAGCCGC 540 

TCCGACACCG GGACTGAAAA TGAGACATAT TATCTGCCAC GGAGGTGTTA TTACCGAAGA ^qq 
. Enhancer elements ^1 103-551 Ar6 

X E2F-motif dl 189-551 (SEQ ID NO:2) 
+ Packaging elements ^— ^ dl 357-551 Ar5 




FIGURE 3A 

1 CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGGGGGTGGAGT 
+ ITR 

6 1 TTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGACGTAGGGCGCGATCAAGCTTAT 
+ ITR + + 

12 1 CGATACCGTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC 
polyA 

181 ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC 
polyA 

241 ATCAATGTATCTTATCATGTCTGGATCCGCGCCGCTAGCGATCATCCGGACAAAGCCTGC 



301 GCGCGCCCCGCCCCGCCATTGGCCGTACCGCCCCGCGCCGCCGCCCCATCTCGCCCCTCG 
E2F-1 promoter 

361 CCGCCGGGTCCGGCGCGTTAAAGCCAATAGGAACCGCCGCCGTTGTTCCCGTCACGGCCG 

E2F-1 promoter 

421 GGGCAGCCAATTGTGGCGGCGCTCGGCGGCTCGTGGCTCTTTCGCGGCAAAAAGGATTTG 
E2f-1 promoter 

481 GCGCGTAAAAGTGGCCGGGACTTTGCAGGCAGCGGCGGCCGGGGGCGGAGCGGGATCGAG 
E2f-1 promoter 

541 CCCTCGATGATATCAGATCATCGGATCCCGGTCGACTGAAAATGAGACATATTATCTGCC 



601 ACGGAGGTGTTATTACCGAAGAAATGGCCGCCAGTCTTTTGGACCAGCTGATCGAAGAGG 
Ela gene 

661 TACTGGCTGATAATCTTCCACCTCCTAGCCATTTTGAACCA.CCTACCCTTCACGAACTGT 
Ela gene 

721 ATGATTTAGACGTGACGGCCCCCGAAGATCCCAACGAGGAGGCGGTTTCGCAGATTTTTC 
Ela gene 

781 CCGACTCTGTAATGTTGGCGGTGCAGGAAGGGATTGACTTACTCACTTTTCCGCCGGCGC 
Ela gene 

841 CCGGTTCTCCGGAGCCGCCTCACCTTTCCCGGCAGCCCGAGCAGCCGGAGCAGAGAGCCT 
Ela gene 



901 TGGGTCCGGTTTCTATGCCAAACCTTGTACCGGAGGTGATCGATCTTACCTGCCACGAGG 



FIGURE 3B 



961 CTGGCTTTCCACCCAGTGACGACGAGGATGAAGAGGGTGAGGAGTTTGTGTTAGATTATG 

Ela gene 

1021 TGGAGCACCCCGGGCACGGTTGCAGGTCTTGTCATTATCACCGGAGGAATACGGGGGACC 
Ela gene 

1081 CAGATATTATGTGTTCGCTTTGCTATATGAGGACCTGTGGCATGTTTGTCTACAGTAAGT 
Ela gene 

1141 GAAAATTATCGGCAGTGGGTGATAGAGTGGTGGGTTTGGTGTGGTAATTTTTTTTTTAAT 
Ela gene 

1201 TTTTACAGTTTTGTGGTTTAAAGAATTTTGTATTGTGATTTTTTTAAAAGGTCCTGTGTC 
Ela gene 

1261 TGAACCTGAGCCTGAGCCCGAGCCAGAACCGGAGCCTGCAAGACCTACCCGCCGTCCTAA 
Ela gene 

1321 AATGGCGCCTGCTATCCTGAGACGCCCGACATCACCTGTGTCTAGAGAATGCAATAGTAG 
Ela gene 

1381 TACGGATAGCTGTGACTCCGGTCCTTCTAACACACCTCCTGAGATACACCCGGTGGTCCC 

Ela gene 

1441 GCTGTGCCCCATTAAACCAGTTGCCGTGAGAGTTGGTGGGCGTCGCCAGGCTGTGGAATG 
Ela gene 

1501 TATCGAGGACTTGCTTAACGAGCCTGGGCAACCTTTGGACTTGAGCTGTAAACGCCCCA.G 
Ela gene 

1561 GCCATAAGGTGTAAACCTGTGATTGCGTGTGTGGTTAACGCCTTTGTTTGCTGAATGAGT 
Ela gene 

1621 TGATGTAAGTTTAATAAAGGGTGAGATAATGTTTAACTTGCATGGCGTGTTAAATGGGGC 



1681 GGGGCTTT^GGGTATATAATGCGCCGTGGGCTAATCTTGGTTACATCTGACCTCATGGA 
Elb gene 

1741 GGCTTGGGAGTGTTTGGAAGATTTTTCTGCTGTGCGTAACTTGCTGGAACAGAGCTCTAA 
Elb gene 



1801 CA 
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FIGURE 3C 



33881 AACCTACGCCCAGAi^CGAAAGCCAAAAAACCCACAACTTCCTCAAATCGTCACTTCCGT 



33 94 1 TTTCCCACGTTACGTCACTTCCCATTTTAATTA^ 



34001 AGTTACTCCGCCCTAAAACCCTGGGCGAGTCTCCACGTAAACGGTCAAAGTCCCCGCGGC 
+ -packaging signal 

34061 CCTAGACAAATATTACGCGCTATGAGTAACAGAAAATTATTGAGATTTCACTTCCTCTTA 
packaging signal 

34121 TTCAGTTTTCCCGCGAAAATGGCCAAATCTTACTCGGTTACGCCCAAATTTACTACAACA 
packaging signal 

34181 TCCGCCTA1WV.CCGCGCGAAAATTGTCACTTCCTGTGTACACCGGCGCACACCAAAAACG 



34241 TCACTTTTGCCACATCCGTCGCTTACATGTGTTCCGCCACACTTGCAACATCACACTTCC 



34301 GCCACACTACTACGTCACCCGCCCCGTTCCCACGCCCCGCGCCACGTCACAAACTCCACC 

+ ITR 

34361 CCCTCATTATCATATTGGCTTCAATCCAAAATAAGGTATATTATTGATGATG 
ITR + 



FIGURE 4 



1 CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGGGGGTGGAGT 
+ ITR 



6 1 TTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGACGTAGGGCGCGCCGCTAGCGAT 
ITR ++ MCS 



121 ATCGGATCCCGGTCGACTGAAAATGAGACATATTATCTGCCACGGAGGTGTTATTACCGA 
+ Ela 



181 AGAAATGGCCGCCAGTCTTTTGGACCAGCTGATCGAAGAGGTACTGGCTGATAATCTTCC 
Ela 



241 ACCTCCTAGCCATTTTGAACCACCTACCCTTCACGAACTGTATGATTTAGACGTGACGGC 
Ela 



3 01 CCCCGAAGATCCCAACGAGGAGGCGGTTTCGCAGATTTTTCCCGACTCTGTAATGTTGGC 
Ela 



3 61 GGTGCAGGAAGGGATTGACTTACTCACTTTTCCGCCGGCGCCCGGTTCTCCGGAGCCGCC 
Ela 



4 21 TCACCTTTCCCGGCAGCCCGAGCAGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCC 
Ela 



4 81 AAACCTTGTACCGGAGGTGATCGATCTTACCTGCCACGAGGCTGGCTTTCCACCCAGTGA 
Ela 



541 CGACGAGGATGAAGAGGGTGAGGAGTTTGTGTTAGATTATGTGGAGCACCCCGGGCACGG 
Ela 



601 TTGCAGGTCTTGTCATTATCACCGGAGGAATACGGGGGACCCAGATATTATGTGTTCGCT 
Ela 



FIGURE 5 



. 1 CATCATCAATAATATACCTTATTTTGGATTGAAGCCAATATGATAATGAGGGGGTGGAGT 
+ ITR 

61 TTGTGACGTGGCGCGGGGCGTGGGAACGGGGCGGGTGACGTAGGGCGCGATCAAGCTTAT 
ITR + + 

121 CGATACCGTCGAAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC 

polyA 

181 ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC 
polyA 

241 ATCAATGTATCTTATCATGTCTGGATCCGCGCCGCTAGCGATATCGGATCCCGGTCGACT 



3 01' GAAAATGAGACATATTATCTGCCACGGAGGTGTTATTACCGAAGAAATGGCCGCCAGTCT 
Ela 

361 TTTGGACCAGCTGATCGAAGAGGTACTGGCTGATAATCTTCCACCTCCTAGCCATTTTGA 
Ela 

421 ACCACCTACCCTTCACGAACTGTATGATTTAGACGTGACGGCCCCCGAAGATCCCAACGA 
Ela 

481 GGAGGCGGTTTCGCAGATTTTTCCCGACTCTGTAATGTTGGCGGTGCAGGAAGGGATTGA 
Ela 

541 CTTACTCACTTTTCCGCCGGCGCCCGGTTCTCCGGAGCCGCCTCACCTTTCCCGGCAGCC 
Ela 



601 CGAGCAGCCGGAGCAGAGAGCCTTGGGTCCGGTTTCTATGCCAAACCTTGTACCGGAGGT 
Ela 
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FIGURE 6 
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Fig. 8 Minimizing nonspecific transactivation of El a gene 
Backbones generated: 

Addl327 [^/i^r^r^ ^ i 

AvEla09i □ ^ ^TeI^ ^ 0 



AvPAel091i 



Ar6PAF ^ 

Addl312 |] [^Pp 




Figure 9. Mean H460 tumor volume 
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FIGURE 13 




FIGURE 14 





FIGURE 15 
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FIGURE 16 





FIGURE 17 



78 78 TTCCGGACAG ACCTCAATAA CTCTGTTTAC CAGAACAGGA GGTGAGCTTA 

7 92 8 GAAAACCCTT AGGGTATTAG GCCAAAGGCG CAGCTACTGT GGGGTTTATG 
7978 AACAATTCAA GCAACTCTAC GGGCTATTCT AATTCAGGTT TCTCTAGCCG 

8 028 GGCTGCAGGA ATTCGATGGC CGCTACCTAC AATGGCCCAC GAGAGAAAGG 

M A H E R K 
80 78 CTAAGGTCCT GAGGAGGATG TGGCTGCAGA ATTTACTTTT CCTGGGCATT 
AKV LRRM WLQ NLL FLGI 
812 8 GTGGTCTACA GCCTCTCAGC ACCCACCCGC TCACCCATCA CTGTCACCCG 

VVY SLS APTR SPI TVT 
8178 GCCTTGGAAG CATGTAGAGG CCATCAAAGA AGCCCTGAAC CTCCTGGATG 

RPWK HVE AIK EALN LLD 
82 28 ACATGCCTGT CACATTGAAT GAAGAGGTAG AAGTCGTCTC TAACGAGTTC 
DMP VTLN EEV EVV SNEF 
82 7 8 TCCTTCAAGA AGCTAACATG TGTGCAGACC CGCCTGAAGA TATTCGAGCA 

SFK KLT CVQT RLK IFE 
832 8 GGGTCTACGG GGCAATTTCA CCAAACTCAA GGGCGCCTTG AACATGACAG 

QGLR GNF TKL KGAL NMT 
8378 CCAGCTACTA CCAGACATAC TGCCCCCCAA CTCCGGAAAC GGACTGTGAA 
ASY YQTY CPP TPE TDCE 
842 8 ACACAAGTTA CCACCTATGC GGATTTCATA GACAGCCTTA AAACCTTTCT 

TQV TTY ADFI DSL KTF 
84 78 GACTGATATC CCCTTTGAAT GCAAAAAACC AGTCCAAAAA TGAGGAAGCC 

LTDI PFE CKK PVQK 
852 8 CAGGCCAGCT CTGAATCCAG CTTCTCAGAC TGCTGCTTTT GTGCCTGCGT 
8578 AATGAGCCAG GAACTCGGAA TTTCTGCCTT AAAGGGACCA AGAGATGTGG 
8628 CACAGGTAGT CGAATCAAGC TTATCGATAC CGTCGACCTC GACTAGATAA 
8678 CTTCGTATAA TGTATGCTAT ACGAAGTTAT GCTAGAAATG GACGGAATTA 
872 8 TTACAGAGCA GCGCCTGCTA GAAAGACGCA GGGCAGCGGC CGAGCAACAG 
8778 CGCATGAATC AAGAGCTCCA AGACATGGTT AACTTGCACC AGTGCAAAA 882 6 




FIGURE 20 



2 8 536 TATTAGGCCA AAGGCGCAGC 
2 8586 CTCTACGGGC TATTCTAATT 

28 636 CGCCACCATG TGGCTGCAGA 
M W L Q 

2 8 686 GCATCTCTGC ACCCGCCCGC 
SIS A P A R 

2 8736 CATGTGAATG CCATCCAGGA 
H V N A I Q 

28786 CACTGCTGCT GAGATGAATG 
D T A A E M N 

28836 ACCTCCAGGA GCCGACCTGC 
D L Q E P T C 

2 8886 GGCCTGCGGG GCAGCCTCAC 
G L R G S L 

2 8936 CAGCCACTAC AAGCAGCACT 
ASHY K Q H 

2 8986 CCCAGACTAT CACCTTTGAA 
T Q T I T F E 

2 903 6 CTTGTCATCC CCTTTGACTG 
L V I P F D 

2 9086 GCTCTAGATA ACTTCGTATA 

2 913 6 GGACGGAATT ATTACAGAGC 

2 9186 CCGAGCAACA GCGCATGAAT 

2 9236 CAGTGCAAAA GGGGTATCTT 



TACTGTGGGG TTTATGAACA ATTCAAGCAA 
CAGGTTTCTC TAGGATCTTT CCGCAGCAGC 

GCCTGCTGCT CTTGGGCACT GTGGCCTGCA 

SLL LLGT VAC 

TCGCCCAGCC CCAGCACGCA GCCCTGGGAG 
SPS PST QPWE 

GGCCCGGCGT CTCCTGAACC TGAGTAGAGA 
EARR LLN LSR 

AAACAGTAGA AGTCATCTCA GAAATGTTTG 
ETV EVIS EMF 

CTACAGACCC GCCTGGAGCT GTACAAGCAG 
LQT RLE LYKQ 

CAAGCTCAAG GGCCCCTTGA CCATGATGGC 
TKLK GPL TMM 

GCCCTCCAAC CCCGGAAACT TCCTGTGCAA 
CPP TPET SCA 

AGTTTCAAAG AGAACCTGAA GGACTTTCTG 
SFK ENL KDFL 

CTGGGAGCCA GTCCAGGAGT GAGTCGACAA 
CWEP VQE 

ATGTATGCTA TACGAAGTTA TGCTAGAAAT 
AGCGCCTGCT AGAAAGACGC AGGGCAGCGG 
CAAGAGCTCC AAGACATGGT TAACTTGCAC 
TTGTCTGGTA AAGCAGG 2 9273 
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FIGURE 26A 

cgccacccaagATGAttaggtac (Seq ID N0:9) 

6.7kDa R H P R ® 

^M---^gp19kDa 

(Seq ID NO:13) 



FIGURE 26B 

1. /gp19a: 

aTkD^i — plu59aato ^ M — mxeeGMCSF 

a7kD&-13lus33aato pM — humanGMCSF 

2 z^9b: (SEQ ID NO:98) 

aTkDa R H P R ® M — GWD 

a ^^gc: cgccacocaEgatgA. ^Seq ID NOe10) 

&7kDa — P R 1^ 

a — GMCSF 

4 ^9cl: cgccaccxacgATQg^Xaig (SeqiDNQII) 

aTkoa R H P R^^ 

M T M — GMCSF 

5^9MRES: cgccacocaagalgaCAATIC..IRESL..ate^ (Seq ID N0:12) 

aTkDa R H P R ^ M — GMCSF 



Figure 29 

a. Mouse GM-CSF expression in H460 cells 
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b. Human GM-CSF expression in H460 cells 
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Figure 32 

A. pDrShGmF 




6955Srfl , • 
65103pel 

B. pDrSmGmF 
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Figure 35 

H460, human large cell carcinoma 




(LDSQ> 

Addl312 (8631) 
Addl327 (444) 
Ar6pAE2fmGmF(517) 
Ar6pAE2f(E3+,m Gm ,Dg 1 9b)F (392) 
Ar15pAE2fF(288) 
Ar15pAE2fmGmF(355) 
Ar15pAE2fhGmF(294) 



Particles/cell 



Hep3B, human hepatocellular carcinoma 




(LD5Q) 

Addl312 (1098) 
Addl327 (0.0356) 
Ar6pAE2fm Gm F (0.1 457) 
Ar6pAE2f(E3+,mGm,Dg19b)F (0.0005) 
Ar15pAE2fF (0.0003) 
Ar15pAE2fmGmF (0.0094) 
Arl 5pAE2fhGm F (0.0320) 



Particles/cell 




Figure 36 




Figure 37 



■4 — Primer2 
Pnmer3 ► 



M Primer4 

PnmerS ^ 



Prinier 1 _ ^ ^ 

<lioI y -- ^ ^ Sphl 

E3 14.5K hGM-CSF SFiber" 



E3-hGm/Xhol + SphI (1491 bps) 



Figure 38A 

ggaggagATGacTGAttaggtac (Seq ID N0:14) 

E314.5kDa G G D (SeqlDNO:16) 

^™E3 14.7kDa 



Figure 38B 

ggggggg^^TGACC^. (Seq ID NO:15) 

E3 14.5kDa G G D D ® M GMCSF 
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Figure 45 



17pAE2fFTrtex 



Bacterial 
^ recombination ' 



.•pl'TJiS I pAr6pAi21F 

•E2f-1 promoter 
driving Ela 



pDr4F 



Replace lox-14.7 with 
wild type E3 



AdSDNA I I pDr2FE3 | 



- . TT. 'Contains wild type E3 and hTrtex 

pDrl7TrtexF | p.^^^^,, dnv.ng E4 



•contains right end \j/ 



\ 



pDrl2TrtexFE3 



Replace E4 promoter 
with hTert promoter 



pDrl2FE3 



pGRN-316 



Remove E4 promoter 



pDr2FE3 



Figure 47 



3 5351 agtgctaaaa agcgaccgaa 

35401 tagagacaac attacagccc 

35451 agaaaaacac ataaacacct 

35501 ccctcccgct ccagaacaac 

35551 tcagccttac cagtaaaaaa 

35601 caattcgcgg gggtggccgg 

35651 gcagcgctgc ctgaaactcg 

35701 ggaaggggag gggctgggag 

35751 gaggggtcgg gacggggcgg 

35801 tgaaggggca ggacgggtgc 

35851 ctaggatcct taattaagaa 

35901 ccgccctaaa accctgggcg 

35951 ggccctagac aaatattacg 

36001 tcacttcctc ttattcagtt 

36051 ttacgcccaa atttactaca 

36101 acttcctgtg tacaccggcg 

36151 gtcgcttaca tgtgttccgc 

36201 tactacgtca cccgccccgt 

36251 accccctcat tatcatattg 

36301 tgatg 



atagcccggg ggaatacata cccgcaggcg 
ccataggagg tataacaaaa ttaataggag 
gaaaaaccct cctgcctagg caaaatagca 
atacagcgct tcacagcggc agcctaacag 
gaaaacctat taaaaaaaca ccactcggat 
ggccagggct tcccacgtgc gcagcaggac 
cgccgcgagg agagggcggg gccgcggaaa 
ggcccggagg gggctgggcc ggggacccgg 
ggtccgcgcg gaggaggcgg agctggaagg 
ccgggtcccc agtccctccg ccacgtgggg 
ttctacaatt cccaacacat acaagttact 
agtctccacg taaacggtca aagtccccgc 
cgctatgagt aacacaaaat tattcagatt 
ttcccgcgaa aatggccaaa tcttactcgg 
acatccgcct aaaaccgcgc gaaaattgtc 
cacaccaaaa acgtcacttt tgccacatcc 
cacacttgca acatcacact tccgccacac 
tcccacgccc cgcgccacgt cacaaactcc 
gcttcaatcc aaaataaggt atattattga 
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FIGURE 63 
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Figure 64 
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Figure 65 
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Figure 69 



Ad35-Based Oncolytic Vectors 
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